1 3 combat resistance to frontline drugs. The malaria parasite Plasmodium falciparum 1 4 and related apicomplexan pathogens contain an essential, non-photosynthetic 1 5 plastid organelle, the apicoplast 1,2 , which is a key antiparasitic target. Despite its 1 6 biomedical potential, broadly effective antimalarials targeting the apicoplast have 1 7 been elusive due to the slow onset-of-action of drugs that inhibit apicoplast 1 8 translation 3,4 and the apicoplast's limited metabolic function in the symptomatic 1 9 stage of Plasmodium 5 . Apicoplast biogenesis depends on novel, but largely cryptic, 2 0 mechanisms for protein/lipid import and organelle inheritance during parasite 2 1 replication 6,7 . These critical pathways present untapped opportunities to discover 2 2 new parasite-specific drug targets. We used an innovative chemical rescue screen 5 to 2 3 identify the natural product antibiotic, actinonin 8 , as a first-in-class antimalarial 2 4 compound inhibiting apicoplast biogenesis. Both chemical-genetic interaction and 2 5 resistant mutation indicated that the unexpected target of actinonin in P. falciparum 2 6
T r a Technologies), maintained at 37 C and 5% CO 2 . Parasites were harvested for assays by 3 0 1 syringe lysis of infected HFF monolayers. (24 ohm) and then allowed to recover in the cuvette at room temperature for 10 mins 3 0 9 before adding to host cells. After 24 hours, media containing 25ug/mL mycophenolic 3 1 0 acid (Sigma) and 50 ug/mL xanthine (Sigma) was added to select for transfectants. After 3 1 1 a week, plaques were observed and single clones were isolated using limiting dilution. Released parasites were collected and filtered through 5 micrometer syringe filters T. gondii genomic DNA isolated from either the parental T. gondii RH strain 3 2 0 (SRR3666219) or any of its derived mutants (SRR3666219, SRR3666222, SRR3666224, (http://broadinstitute.github.io/picard) and reads spanning InDels were realigned with 3 2 9 GATK (PMID:20644199). Afterwards, allelic variants were called with samtools mpileup 3 3 0 (PMID:19505943) followed by bcftools call with -p set to 0.05 (PMID:26826718). Finally, classification of mutations was performed with snpEff (PMID:22728672). For P. falciparum EC 50 calculations, growth assays were performed in 96 well plates Approximately 50 parasites were counted using flow cytometry and added to each well. After incubating for 6 days, infected monolayers were washed, fixed with methanol for again. Plaques were visualized as non-stained areas. The area of each plaque in a given 3 5 0 well was measured and summed using ImageJ as a proxy for growth and normalized to 3 5 1 the vehicle only control. samples were stained with 50 nM YOYO-1 and parasitemia was measured using flow 3 6 0 cytometry. All growth curves were plotted using GraphPad Prism. Acknowledgements 5 0 0
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